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Abstract (Basic): EP 1128355 A2 

NOVELTY - A signal line driver circuit receives the digital picture 
signal (Di) through shift registers and the output of shift registers 
is stored in storage circuit (LAT). A D/A converter converts the stored 
signal into analog signal and a signal line selecting circuits (10b) 
transmits the analog signals to the corresponding signal lines. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(a) Portable telephone using image display device; 

(b) Video camera using image display device; 

(c) Personal computer using image display device; 

(d) Head mount display using image display device; 

(e) Television using image display device; 

(f) Portable book using image display device; 



(g) Digital versatile disk player using image display device; 

(h) Digital camera using image display device; 

(i) Projector using image display device; 
(j) Signal line driver circuit 

USE - For electronic equipment such as portable information 
terminal e.g. electronic books, mobile computers and portable 
telephones, video cameras, steel cameras, head mount display, portable 
electronic books, television, digital camera, projectors and light 
source optical system. 

ADVANTAGE - By directly inputting direct picture signals into shift 
register, the signal transmission line for supplying digi tal picture 
signal is shortened and hence the number of gates to be connected is 
reduced and resistance and load capacitance of signal transmission line 
are reduced and the operation margin of driver circuit is increased 
with reduced cost. 

DESCRIPTION OF DRAWING (S) - The figure shows the structure of 
signal line driver circuit. 

Signal line selecting circuits (10b) 

Digital picture signal (Di) 

Storage circuit (LAT) 
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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce an area to be occupied in the signal line 
driving circuit of an image display device corresponding to inputs of 
digital video signals and to reduce the parasitic capacitance and 
resistance of input transmission line of the digital video signal. 
SOLUTION: Both of a means which inputs directly digital video signals to 
shift registers respectively and which performs the serial-parallel 
conversion of the signals and a means shares storage circuits and D/A 
conversion circuits in the signal line driving circuit with (n) lines (n is 
a natural number of 2 or more) of signal lines are adopted in this display 
device. Moreover, one horizontal scanning period is divided into (n) pieces 
and storage circuits and D/A conversion circuits perform processions 
respectively with respect to different signal lines in respective divided 
periods. 
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2 8 0 *©«*»£» UT. Ml 1 ©IE«IhI8&, Ml 2 ©12 

MURK D/AE»E»*»**ufft 1024 ofl«sc 

ft*. /WKS>a>TV (HDTV) ft,!:©«fc5 

fc*«»fc?l'WHMM«**U a^fcTa-*©** 
©*ft&?*, AV©»»ti3V»Tt>, KfgifflftHB**& 

scticft*. ^y^juiksritHiMki 920x10 

8 0©fe©##*T*D. BEBK©fi»*BWB**« 50 
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[0 0 16] H2 6t , bwSnTV»*J:'5fcfl6* 
©xy^JU*S©K«ilEl8ST«, fVfJWMUt* (D 

o ~d 2 ) *«ar*fli^fiaMitt±T©iB 1 ©ebb 

gg (LAT 1 ) &tt«T*&*fl«** 6. *©E 
«©SI*0ba*#Wfcft<fc"aTV>*. *©HX. ftffi 

Ho fc«*e»«^©A*a«** < ft 0 . 
5 f y^JI'*MWi^©fflE^«*©5*«»*#< ftoTb 

«ft5*y^^*«fll^C*^<«*3J»H»Cft*i:V>5 

[0 0 17] *CTr, #fe93tt±i£©ffig££fi?ftT-5 
ft©K, «^HBft0K»©dJ#ffi«[*B'J«b, 3 SIC. 

5 s ;uwifln»©«S't , *»a**«i*i" s« *« 
{srrafc©-?**. 

[0 0 18] 

[BSSffiifeT 5fc©©#S] flMI«B»HI&l'J©EB 
0»^»D/ASaftB»en* (n«2fi(±©a^») © 
«<Hlt**t«. 1 ft nfllC7>l!U * 

'n*n»ft*m**K:#bTfta*ff'5^tT. £t© 

«#«&flE3|E«tll*KMW«^t«»T**. £3b 
Tffl#»B»0Ktrt©EBB!&'* , D/A*ifeBRi£ft3|S 
{&J©n#©l \V?Z>Z.t1fi»im.tl3.Z>. ft*. 
fc*V»Ttt, flMHM»jfe*RC*tbT. MSftSS* 

^^©(cii^ftffiafts^ c t * r«*«ftwwai * 

[0 0 19] Ty?;Wil^tt->7 h UvX* 

a©&B£T?j§Lfc6?n-;/?<f*t©A*i£'* 1 Jtbffi*t 

$->7 hs-a-*©***, *-©<4BTfi*t£#8£-a- 

-5. *©7*S>*;i*»«#fc*ay0ffl#©Aaa*fc* 

©Ml 2 ©gJtg@K*T?«!:^l^©ii^*fT5 ui*<Tf 
«. £©J:3fc5 f 5>*;Mft««**E«5'7l^5>**' 

fcft*©T7*-h*«*»ii»c^s<ftD. *©«*€ 
smote®, t tuzzzt #*sm t ft * . 

[0 0 2 0] 

C^W©HlS©^fi8] :CTIi HftlC*¥*lSl4:SSl 

#fi©®i!i»£-£-n-enk, i tbftH<jus*«flis0y 

KtoTKWT*. **lfi»«Ttt, 
*3bfy htbTKWr***. *»Wi3 

V»Tfc*«|T*S. Sfc. ^T©lftWtC*3ViT. lO© 
D/AElftB»Tf9*©flr<MI*E»f «*»**"r/t9 
/-^tbTnftffl^S**. *¥*(6]©H^SckA<n© 
ttfcTft^tett. ktCjSaiC»*ftEbTn©<g»tC 



( 
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[0021] mr^mmmmoim^z-ouxwimL. 

>^£*T. fcfc'L. HI. H2-Cttk = 6 4O0#W* 

©E^ffcffl^-5**, C ) ftlCteHl. 02(C^bfc 
&&$>1l$&*:*.-$Z\£\ZlrZ>. ft*5. ^S^BSiIhIK 

[0 0 2 2] **tt*H®ffi*«BnnHtt. f^K 
17U7^7D7^ (DFF) ^6J*4 3fl©^7hU 

(LAT) £, D/A&&IS8& (DAC) fl^S 
iREiSl 0 atSWLTV**. ft#0mi->7 hl^X 

^x^-hrwxsATrf***. 

fc, #Et&IB8§ (LAT) ^tt7?f(lf (LP) *<A 
TlStl-S. 6D/A£&lHjgg (DAC) «n#©«*f& 
£B»L. ffi#*l>§iRII!BB 1 0 a\z±*)WMzimmz 
D/A£&liJ8a©ffl;>j£»#&tr. fc£L. HI. 02 
Ttt n = 4 ©A#H£jK Lfc. 

[0 0 2 3] Hl*>5 ! PJ ; &«fc'5fc:. DFFIJ3X ( (k 
/n) +1) 9(48 38) . EHBH (LAT) tt3 
k/nfi (4 8 0<@) , ^-LTD/A^jftlHlK (DA 

o «k/nffl (i6oi) . -E-n-ensft-r-s. 

[0 0 2 4] &{C-t©ftfefc:"PV>T, H2£#HLfc*t 
SWATS. *S/7M/S?X^fctt-t*netl*a:*lfy 
hOr^^;H*Hffi^ (D0~D2) t. i7D-y^7«# 

(clk) *<A*sn5. i 1 >. 

£t©«#3S i:Mt « x s? * ;MMWl*a*i*H»i t 

mzmkX-hZft*. SE^T, DO. Dl. D2fi. * 

n*nH*©«#«ic»*bfc5*y*;w*H«**sH 

£T-5fl*M&©##K:«fcoT$Ti r (k-n + 1. k 
-2n + l, n+1. 1) . (k-n + 2. k-2 
n + 2. -. n + 2. 2) . (k-n + 3. k-2n + 
3. n + 3. 3) . (k. k-2n. 2 
n. n) J ((6 3 7.6 3 3. -. 5. 1) . (6 3 
8. 6 3 4. ••. 6. 2) . (6 3 9. 6 3 5. 
7.3). (640.636. -. 8. 4) ) tfc*. 

sal " ( ) " \tV7>f)V--?Z&t. &>y 
b v y x * «A2j $ nfcr n y *H 

* (CLK) iHH*iDfca*SH*5'7h3tt* CS 
R-00 1 ~ S R - 1 6 OIC^T) . 
[0 0 2 5] l*¥«a«ratCEtS@K (LAT) \ZV 
>y?<f# (LP) SnlBATjTS. **H»HT»KT 
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[0 0 2 6] SI*. HlHBO^^-yrtTfll^H 
©##*<k-n+l C6 3 7) KttlfcTST^JHMfc 
IWk/n»l (16 0RI) ODFF*»6lB**n 

?3$:HSS-a-5o ^llalBW^u/^fi^ (L 

P) £A#L. ■>7hU^O#DFFOHl*S§E 
tSHBS (LAT) fcEEStt*. -Oidf^T. AJHft® 
#^H. n+1. 2n+l. k-n+lj C'l. 
5, 9. -. 6 3 7j) eftJtrt-t^S^JUIMMKW 

io ehhb (lat) ccasnfcctjca*. 

[0 0 2 7] ^2#B©-9-^;p-y©5 i v^ 

;mmmm£. amy ****** u momomw 

k-n + 2 (6 3 8) MMUSmfik ■ 

/ngS Cl6 0ftS) ODFFjJ»&ai*«nfc6. f 
D y i/«^4-^fWlC±»T^D F F*»6©m?3«:H3t 
£©13, m2mS<Dyy^K^ (LP) £A# 
L. ->7 h^A*©#DFF©m?3££ffitelHlg& (L 
AT) ciHHS-e-s. colder. <t^$S©#*§f2, 
n + 2. 2n + 2. -. k-n + 2) ((2. 6. 10. 
20 6 3 8j) KWlSti^^mHfllWEHH* 

(LAT) tCfcMSftfcililCfcS. 

[0 0 2 8] Kft«HHfcft£&ft!D£U S«©mn 
#B©*7^-:/ftT{I^II©#^#k (6 4 0) iC 
^(KtSf^^il^k/nil (16 OSS] 

i*T : &DFF*^©tH*5:H!£$-B-'5. d©^p, »n@ 
B (401) ©5y3MH» (LP) £A£L. ->7hU 
S>X*©#DFF©tHaft#E1t0» (LAT) icEtfc 
£©»!frc. «#«©#^fn. 2n. 3n. 
30 kj (f4. 8. 12. 6 4 01) iCttJfc-fSx 

^^Mkftft^AneHHH (lat) \zmmntifiz\t 
\zts.z. 

[0 0 2 9] £U©J;5ft7y (LP) ©A7JIC 

±0, «^«-tf»*T©5*5?^^*Mfcfll**E«H» 

(LAT) fcCaSl/fcCfcfctt*. 

[0 0 3 0] Et&ESS (LAT) OtUA»D/AEHH 
HCAftStl. 3 fcfy h©xi?*JMI#«7:f-Oy , ffl# 

icEHsn*. Easn&T^nyflw*. 
40 tic. doH#a*^-f 5>yfc^v»THwr*. 

[0 0 3 1] l*¥it3£«IHtC. iECkiKEHBH 
(LAT) <bnHEttAf^«H0£-r. fi£oT. *-5ffi 

^ic»ji£;-r-5xv^;^*fl^. EtSHSS (la 
t) KiE«*nTv»*niK»*:-r*fli*H*a#ibHfr 

[0 0 3 2] si*. HiHBo-y-^y^-yrftSH^ 

S©#^fl, n + 1. 2 n+1. -. k-n + 1] 

(11, 5. 9. -, 6 3 7)) \dMSft*?*J9Mtm 
{f##Et&@8& (LAT) CEESnT^*HHrtk:, 
50 m 1 ©»JWfi# (SSI). * A* L. &«^i©a^lHlK 
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10a«U. n+1, 2n+l, k-n+U 
CU, 5, 9. •». 6 3 7j ] #B©<§*t«a*-?-ft^*l 

[0 0 3 3] IBftlUKrt (LATSS) Of-?i« 

(2. n + 2, 2n + 2, k-n + 2l C'2, 6. 

io. -. 6 3 8i] \zti&r%i s ?9JMkmmmm 

tg0K (LAT) JC8BftSnTVi*»irartC Sg2©fiJ 
Wm (SS2) *A73L. «A#«SjRBKl 0 ate 
(2. n + 2. 2n + 2. -. k-n + 2| C'2, 6. 10 

i o. -. 6 3 so msom^mztnznmm- 
a. 

[0 0 3 4] -«ftc, i*B«&*£bT, «i #I©-* 

fi/)i-7-c$>z>nmm<D»m i . n+i. 2n + 

i , k - n + i l lcMJST^xv , ^;H*«fI#* i ffi 
tg®S& (LAT) »CffittStlTVi*«IHrtfc. Sgi©fM 
WfflM* (SS i) *A73U #O9ttS'MBRl0aa 

ri, n+i, 2n+i. •». k - n + i J #B©fl*f*l 

**n-enaftt*. 

[0 0 3 5] ^©.kSICLT, l*¥**WMfCnlHl. 20 

0 atC^lffllffi^/^7.*A^T5Ct 
!CJ;0iim«#^tCD/A^lHl8S©m^**^iit? 

[0 0 3 6] &*5, IBISIhIK (LAT) ©mrtiD/A 

+7 ©w n * wbw * f *- t>iii88£ z * xnx t> & 

A^»^ffi«) £(Cj;0fc£SnS. 30 

[0 0 3 7] #*66^8gTte, 3 fcfy hO^^^MH 
fi^*t#fy&UcA#$n5i§£*^Lfca<. ->7hi^ 

[0 0 3 8] R±roSIJS»ffilCi3^T, D/A^tftlalK 
tt5>:/S!D/A*lfcia»£;ll^Tt>.filr». ■£©«£. 
D/A£&BB©$fttek/n<hte^£;*n&^. 40 

[0 0 3 9] 

[fSiSfcl] (HJ60J1) *HJfi0iJT«, *¥7jfa©B3i 
ft* 1 0 2 4 . StS^BWil^ft* 7 6 8 OX G A«& 

T*sH^*sg*i«jcit>Tittwr*. *siJfi0yc 
n. 7^*;usfc0t<t^*3tfy htUTK«ir**«. * 

n&fl.©lfy hftl^-P^Tfc^T^S. Sfc. lO© 
D/A£&|fl]8aT 4 *©ffi#$*lB!lrf 5«£*W;:«t: 

[0040] utTic, xmrnmommz^Tiaw u so 
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[0 0 4 1] 03C*Hifi0iJ{cJ;^ffi#^ffiiill8s** 

*K50J©fl*t«MB»J[I]8tt2 5 7§*©DFF7^fi£3-> 
7 bl^X**^® (Il~I30->7h^X^) 
£. 2 5 6X 3 (k*y bft) ©IE16IhIS8 (LAT) t. 
2 5 61@©D/A£g|ia8&<!:. 2 5 6<@©m^S^lsI 
881 0 b**LT^S. 

[0 0 4 2] *nfno->7H/yX^l:tti'n7?i 
# (CLK) te&ffiiCATjSn***. «ie>vM©f 
v^JHSfe&fl^t (DO) ttSlO->7h^>7i"\. Jg 
2k'7H©TV^W»i^ (Dl) H«2 0->7h 
^/Xi-^ g3b-7Hfflr^Milffl^ (D2) 
ttSg3©->7bkyx^A;?j£n;5. fStglUK (LA 
T) tCtt. 7y?m*% (LP) tf, «^8UIS?[h]S& 1 0 

btc«4tj©awft^ (ssi~ss4) *^n-?nA 

©;&flM>S A 73 $ tlT V> -5 . 
[0 0 4 3] #.\Z J t<DW>mZ'O^T> E4*#jSLfc*< 

eiaw-ra. #->7 h i^x*£tt**is-f s^^i* 

{ft*!*! (D i ( i =0~2) ) t!7nyi/m^ (CL 
K) #<A733tl5. #->7 hU^i'ttAASnfcf^ 

*;n*&<i*t (Di) *«#;&^s>£^->7f3i2-*. 

£©8H=-*04©SR- 2 5 6. SR-2 5 5, -, S 
R - 0 0 1 IC^-T. ^fWJiiii^tCA^Sn^x^^^ 

tt r (1, 5. -, 10 17,1021), (2. 
6, -. 1018. 1022), (3,7, -, 1 0 1 
9, 1 0 2 3). (4, 8, -, 1 0 2 0. 1 0 2 
4) j iCT. mm. " ( ) " Yt#7>f)V-Zf 

h m 2 t t> © t «g& o u- wi/- zfftT'\mm 
[0 0 4 4] i*¥^TOiciateiHiK (lat) mz 

AiiZtiZyy^m^ (LP) *4|HiA^-r5. *Hig 
0rai£TF©:5"r 5 >^T5 v^m^*A*f -5. 

[0 0 4 5] irf. miSBwD-y^-yrtTft^ 

©s^ 1 1 1 \z*n&-rz>7 : ~j? jwmmwfi* 1 ©b© 

DFF (0 3-CH§£?>J©DFF*+fD@;Bi:-r-5) ^ 
etnTjSnfeS. ^o>yi7(l#*-«FW{c:±*TS-DF 
F#><=.©fa7J*@5t£-e--5. C©^f. SIIhIB©^^^ 
<t# (LP) SA*L, •>7M/^5'0#DFFOffl 
7j*^tBig|lSS (LAT) tClBtS^i+-S« £©»)frr. 
<t#i^©##'l. 5.-. 1017. 102 1j(Cim 

rsxs^i'SM&ffl^sei&iHiB (lat) jcesisn 
•s t^ic d / a&&®&\z tt^-n f, ffliwa 73 $ n 

•5. 
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[0 0 4 6] *©&, J82»10"*7*iW-7*®7 f 5>i' 

)v*mm*t* *uy?{§#£A7ju «#&©#*t# 
f 2 1 5? 99Mtmmmfi i ©b ©d f f ■& 

W*Snfc&. irnyjr«**-l»ttCil:J6TftDFF 
a>£>©tttfj£H£Sii-l>. £©fl#. %2®&<Dyym 

# (LP) £A#L. ->7hl/yXi'©&DFFOta* 
££EtS;lH)& (LAT) COW^T. ffi 
^H©#*tf2. 6, 1 0 1 8. 1 0 2 2] KttJfc-f 
«x^^JMfc*«#««E*l3» (LAT) KlIES&Sn* 

tH«ft:D/A«jftia»K:tt-tn6o»#3& t ai**ti. io 

5. 

[0047] m3S@©-t»-^;u-^OTv^^ 

ttit>2ft1tZ. *n»j'«*t-WSC±»T§DFF 
i>>'E>©tiJ7j£@££-a- ; 5. £©EK SBSigBO^S'SMS 
•ft (LP) £A2jU J'7H/?Xj'®*DFF©BiA 

Sr&iaitiHiK (LAT) tci2tg£-&*. n©»>ftn!. ffl 

#£©#^'3. 7,-. 1 0 1 9, 1 0 2 3J 

zfvjDWkmmmmvmn (lad tcteiisns 20 
t mm \z d / Agings \z © motfim * a n 
5. 

[0048] mmz, g4S@o*7^^T^ 

(4) tC»(STSx->*^;Hft«ffi^ 1 ©B©D FFii^ 
tiiJjZtltzib, ^D«y^ft^-^fWtC±*T&DFF 

# (LP) £A2»L. ->7M^S?X^O*DFFOtB*. 

*#EisiHi8& (lat) KEtes-a-s. roftf^-c. « 

*t*l©##(4, 8. 1 0 2 0. 1 0 2 41 iCtttSf 30 

^'j^^mnam^m^ (lat) icfcasn* 

[0 0 4 9] &,±<Dii^fS.yv^mnoXtliZ^K). « 
4M^fT»£T©7 s 5>*;i*^«**E*G«i (LA 
. T) KJB^LfcJlilCfc*. 

[0 0 5 0] D/A^EI^CA^^nfe, 3 My h© 

ffi^«IS*?lslKl 0 b£*£SLTfii2J 
&ffi*t«l^»i§r&£na. &Tfc. 5 40 

[0 0 5 1] l*Jpjfe3tJBWIK:. Et&lsIKi (LAT) 14 
4 0E1MM1SSII0ST. ftoT. 

5f^?;««iw. EttBK (lat) KEt&sn 

[005 2] *r, jm#B©*^p-^T**flr^ 
I6©#*»ri, 5, ••. 1017. 1 o 2 1 j tc^rtrr* 

7 S 5?3'JI'*MW1WB«H» (LAT) CBfcSttTV* 
SfflflllftK:, US !©$«»«# (SSI) £A7Jb. 50 
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#«a*?0ISl 0 M4H. 5.-. 1017. 102 

[0 0 5 3] fcfc, m2#B©^^l'-7 p T*.*m^ 
iH©##f2, 6. -. 1 0 1 8, 1 0 2 2] tcflj&f* 
x5?*;i*Mt»8«E«3» (LAT) fcE**ftTV> 

smmaic. ^2<Dmmmn (ss2) sa^l. s« 

^iliRlHli&l 0M412. 6. 1018. 102 

2i #B©m^*^-n*nss?r*. 

[0054] asic, ^3#B©-y-^^-^T-abs<t 

^$©#^3. 7.-. 1 0 1 9. 1 0 2 3J »C*fj£T 

ZTVfKvk&mn&mfe®® (lat) tE«anx 

^SHIBrtlC. ^3©*"IWffi^ (SS3) £A7Jt. & 
0 bl413. 7. -. 1019. 10 

2 3i#B©«#^*^n^na^-rs. 

[0 0 5 5] g&lC, JB4#BOU-^^-^T?**« 
*t«|©#*ff4. 8. ••, 1 0 2 0. 1 0 2 41 KttfE-r 

«5*y^^*««*««e«ii» (lat) iae«3ftT 

Vi-5»MF*ilC. aS4©f&IWt^ (SS4) SATJL. # 
ffl^S^llSSl 0 bl4T4. 8. 1 0 2 0. 1 0 

2 4i#B©«#«i£-w?ngiR-rs. 

[0 0 5 6] ^©.fcSKLT, 1*¥;££WF B < ]£4|5J. 
m#^*?lHliSl 0 btcSiJIWffl^/I^XSrA^-rSCia: 
tC«kOiimffi^8itCD/A£&laI&0ffl££»i*&tf 

[0 0 5 7] E160K (LAT) ©W^tD/A 

^tftESS©WtC A'^7» U^;i/->7h@K. ffl 

K xv*^i!*«!«*t©A*jMtfJ<m4. ±E©0 

icisjtsnfctA. ;r©fttf«m4, ffi^^a^iis&©ft^ 

|*i&«#©ArtK:teUT{I^*gB»)IIl8©££©£'5 6 

^A^r-s^ic i o ±E-y-^^^-^©<t#©Mo;«i 

trnztezctitrnzm^lz. ±Eic*5V^T«# 

UStRBBSl ObC^lOSIMfl (SSI) t^4© 
(&man (SS4) 0/^l/X*A73-rS^"f 5>^*A 
n#Afc«£. x^JM*Wf©A7JMtffflfc, «1 

#B©-b-^^-^t«4#i©-y-^^-y*An# 

^.fct>©i^S. 
[0 0 5 8] EtS0BS©ft^J*0 5fC^-r. 0 5 
(A) t4i7P-7^ F-f >A'-**ffl^fcfc©-C<&D. 0 
5 (B) t4SRAMl!©t)©-C^0. 05 (C) 14DR 
AMM©t>©TS>-5. cne»4^*0iJTS.O. *^14 

z\nt><nm&zmig.2tifzi>\ 

[0 0 5 9] &±<D£51Z. *^T14. 5^7 

i?<Dwmz^x.z> fccDonaafc o^© 4 #© 1 o@ 

KSc^67iS->7 hl^v'A^. «3H©8»©1©E*EI 
j&. ^3)5©4^©l©D/A^lHlSS"Ciii«l*^e* 
Kldr^Ct^TS. R»IBK©fi*ffla*5«tt;. ^ 
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[0060] mmm2) ***«roi. d/a^&iei 

>7"#:S;©D/A£&lH]?S£&ffl 

0«#bb»bk©w*b«**. **«s«T"b 
[0061] &T\z*%mm<Dm&t®mz^T?stw 

[0 0 6 2] **!£^JT«. ->7 M^X^SIBIftB 
S§ (LAT) £Tll$ttff 1 tHUTfc*. fSte[fiIS&© 
TBfctt. Hklt/WXB«IB» (BPC) , 7 
^-Di/X<-y^2 0 < *bTffl*«WR0»lOcfe*r 
LT^S. blfctfc/WAfflfciftEIB <BPC) lc 
H, EttBft (LAT) lCE»SnTV>fc3tfy h©T 
S^WMMW, #7>htl^ (C0~C2) . t7h 

(st) #A*sns. 7tan-fyf2 ok 
no o i~2 5 6) t, %mnm (vr) **A**n 

5. m^BSftBBl 0 clCttTtD^X-f'yf 2 0© 

tu*t$"Jffli«# (ssi~ss4) *tA#3n*. 

[0 0 6 3] 0 6JC*5V>TfeA^^iSS©t*^ htttSE 

/^^xissciftiHiK (bpc) (Dm&mzm&^TFi?. b 

PCH«PffiWilSfPy-h. 3A*NANDy-h. -f 
-ty bV-tv h7V y77Uy7 (RS-F 
F) £#T-5. 08TH, ig:S©E16lllK (LAT) 
©HJ2j$\ fcfy h£IX»JLT. L— i (0) , L-i 
(1) . L- i (2) tbfc. 

[0 0 6 4] ^IJSWOftffC^^TRWr*. 
0 6 ©0BBrf£*?l#T*fc»C&gfcffl-^*©lMt^ 
-f$>y£H7K7KLfc. ->7 hU$?X**>SBttB!& 

(LAT) *TOftfPtt*lt«liWCT**..*fc. 
«^«S#?@K 1 0 c KA*Sft*R*MH* (S S 1 ~ 
SS4) fct>t>T*»*lS«l tWUT*«. flW«H& 
0B1 0cCJ:0 4*O«*«W««*aiR«nTV><fc 
UCtC, **>HB* (C0~C2) . t>yhif (S 

t) , mt&nm <vr> *«Hj(a»Kix**n*. cmc 

[0 0 6 5] ?>:/^D/A**iaK©#»&JWf 5 fc 

m^-rsfcdic. 4*©flt#»©5-6 i **<fi#B»*? 

fcjRT. SI*, -tv hffl#©A*Kl«kORS-FF3 0 
flt-fey HSft. fflfcPW- i *<H i KJUltt*. & 
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*tt. ^<lfiW^g«iy-h{c:ioT*7>h«# (CO 
~C2) £tfy HSfcttttan*. 3EyhtT*«-a 
L-fc«£fctt. ^TOSNSttlfcaitty-HOW^Hi 
l/'WfcfcD./tOR*. 3A^NANDy-h©tti* 
(KfeRC-i) HL o WSJHCfc* R 
C-ittHi l^HCfc*) . C©3A^NAND©ffi 
*"bRS-FF3 0fcA*aft. RC-i*»HiV^ 

icfte&y-fc? hsn. mapw- i**low?;hch 

S. B9C11. 3 hOT^MfcBfflW {L- i 
10 (0) . L- i (1) L- i (2) } 1fi (0. 0. 1} 
©^•&{Ct3ViT©RC- i . PW-I, DA-i©dl* 

Mttfc/wxBBBBK (bpc) ©m^pw-i©/'? 

[0 0 6 6] tfy htttt^^WHMBB (BPC) © 

7tD 97.4 vfl Olefin 9>h<I*t (C0~C 
2) KHJBUfc»attO«£El'^ft'bt3PBII«R (V 

r) *tBpman. BPc©m*pw- i*ih i u*w© 
20 u pw- i *«l o w^;nc^*» 

[0 0 6 7] a±oftffcj:o. 5 s y*JWfeBflMt&7' 

nmmm <vr> H»R*T**4*ttfc<. a 

/wxuxhibb (bpc) ©m^tTypyT.'f j»f 

2 0©Mfc, /ty^rBK, WWi'? hlSSSftiffcA 

[0 0 6 8] £l±0)J:3C. D/A*JftE 
30 KtLT7>7'*iC©D/A2»EK*ffl^«JltfeT 
*OBI»jjEtt8aw)»4»© 1T»». KttBB 

[0 0 6 9] (*«50iJ 3 ) **K«-Ctt. *¥*[6]©iB 
^&*6 4 0X3 (RGB©3fi) , gifi:#6J©BBJS: 
44 8 0©VGARteT&*¥«T!;fr7-3!*a<»JflBfc 
;&?-B««*8«fcHe£oTlllWT*. fc£U 

r. g. BnatoawfiT***. it. w**n*n* 

T. *BBB"C'b. 5 s S?^*MWt**3K»hfclxT 
«. lO©D/A^tfe0»T3*©«#fil*Bl!l 

[0070] HTfcwawoirtiifft'swra 

[0 0 7 1] BIO t**HBK J:»«#«BftBBft 
ST. ^SiSlBl(il5lK©«^. B*7l"f S0BRtift 

44UMOflWinbBRa6 4 ia©DFF*6*4 
•>7hW^3fi (Sl~S3©->7hU^X^) 
50 t. 6 4 0X3 (tfyhR) ©EtSBK (LAT) i. 
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6 4 OfflOD/A^&lHl&i:, 6 4 0 iH©ffi#ISlSftll 
ggl 0 d£WLT^3. 

[0 0 7 2] -tn-etKDx? h\si?X?\Z\ti?Oy>;fg 
(CLK) tt&ilfCAftSnaa*. RGB © j& \Mv 
H©f5>?AMl« (DO) ttmiO->7hk^^ 
*<n. RGB©«2k*^hB©r^^>'l'5*«i«# (D 

1) lii2©->7H/vX^, RGB©^3tfvhS 
07^^Mif (D2) Iii3©->7H/^^ 

Aftsns. gefeESS (lat) (l 
p) a*. «^s^@8&i o dicti3o©$ijffli<i^ (s 
si~ss3) at-tn-enA^sn*. *H!S^J 

to o 7 3] xvitowimz-o^T. m i i z&mvts. 

tfZtftWTZ. &~>y Hl/v'X^Kltt^-rSRGB© 
f^JMMMM* (D i (i=0~2) ) t^Dy^ffi 
# (CLK) *<A*3n*. &->7M^X*ttA?jS 
nfcx5>*Mfe*«* (Di) 6^ -> 7 h 

COSf$011OSR-OOL SR-00 
2, SR-6 4 OtCiTf. ^fflfSi^t^KAftSn 

*fll<MIO*«iK:J:oT«rt r (R64 0, R6 3 
9. R0 0 2, ROOD . (G6 4 0. G63 
9. -. G0 0 2, GOOD , (B6 4 0. B63 
9. B0 0 2. BOOD J £U%i ilT, 
" ( ) " \W7if)l>-Zf&&l,> RGBWZ&ttbZ 
tlTV>«. *«««T»4H1 fcH*fcT5?*;MMMI* 
^6^->7hnctii^, *-©l5fclfe{I#©Mtf 

[0 0 74] l*¥*SWra(Cffi1glllBS (LAT) 8BIC 
9yf-m* (LP) *3 0A*-r«>. *HJS^T«£(T 

[0 0 7 5] *f\ S§1#B© "R" <T>V19)V--Jto 
T?«^«fR 6 4 0] iCttJ&TSx^l'Ifcl&ffi^a*. 6 
4 0©B©DFF (01 0T««£5>J©DFFS:iai 
if*) *^ttl7J$nfe?., ^ □ y i/fg-^Sr— ^FWtCJh 
©T&DFF^e.©aj;*J&B56£-ti--5. ^©^ 
B©7'yfflf (LP) &A7JL, v7hl/v'X^©# 
DFF©ffi7J«&EtSlsIK (LAT) ICSte^-frS. £ 
©Klf^T, fI#|gfR0 0 1, R0 0 2, R6 3 

9 , r 6 4 0] ic^-r-5x^^;m»fi#^EigiHite 
(lat) iz&mznztwimzD/A%&®&\z\t* 

[0 0 7 6] *©&. Sg2#B© "G" WftMr-? 

(G6 4 ojfctt^ftf^MMMiwe 4 oai© 
DFF»>e.ta*$nfce, ^u«^^ft#s-NfWic±* 

T&DFFa^oaJftfcHSS-frS. £©EK ^2[sl§ 
©7-y^fI*! (LP) £A*L. y7H/^^0&D 



FF©W7j£#Kt&IIlgS (LAT) icgetts-tta. C© 
ttfTC. ffi#»fG0 0 1, GO 0 2. G6 3 9. 

g 6 4 o\\ztt&?Z7 ; v9)i>&»mnwm&m& (l 
at) \zmmistiz>tm\zD/A%&\Bimz\t*ti*> 
©ffl#^ai73$n^. 

[0 0 7 7] fi&K. Sg3#B© "B" <DWV)\>-Zf 
<DTV9)V&mnt. :7D>;/*«#£ArtL. ffl^ 
(B 6 4 01 iZft&TZ^i/f )l>tk&mm<6 4 Og:B© 
DFF^SfflTjSnfcS.. t/ay>7{gnZ-ftff3\Z±tb 
10 T€-DFFA^©ffl7jS:HS$-li-S. £©B$, ^ 3 [US 
©5y?fflM» (LP) £A?JL, ->7M/v?X^©#D 
FF©tU*S#EtSIsISS (LAT) KB****, d© 
ftf^T, <t#»fB00 1, BO 0 2, B6 3 9. 
B 6 4 0) lC«J5-r-5x^^;W#{I^*<E[gIllK (L 

at) \zm%znztmv%\zD/A%&®%\z\t*nz 
©«^ffl*^n^. 

[0 0 7 8] K±©<fc5^7«y^«#©A^lCiO. ffl 
^-fT»^T©x^^;m»fi#*EtgIelSS (LA 

t) \zmmLttz.t\zts.z. 

20 [0 0 7 9] D/A^&Hg&lCATJSttfc. 3k*^ h© 

7i?i?)immt7i-u>fim\z&&2tiz. g&stifc 

7^-n^[f#tt, ffi#^S«lsI8Sl Od*il*LTS« 

[0 0 8 0] lTK^SWWtC EtSlilSS (LAT) « 
3BEttlM**i*D*r. ft^T. **«*«fc**JW 

st^^wmmw*. tatsiaiss (lad saltan 
30 [0 0 8 1] sn#B© "R" ayi"J9fr—~J~z 

IRO 0 1. R0 0 2, R6 3 9, R6 
4 0l(C^fe-r-5x^^^»ffi#^l2tS(HlgS (LA 

t) jciatesnTv^wwrttc. mi ©$»?«*§■ (ss 

1) *A*L. 6ft*«3&lilBl OdtefROO 1. 
R0 0 2. R6 3 9. R 6 4 Oj ©fl^HS-e-ft-e 

nsft-rs. 

[0 0 8 2] ^IC, KI2#B© "G" ©iJ-7*^;U-7 r T 
££{|*tlS! 'G 0 0 1 . G 0 0 2 . G 6 3 9 . G 6 
4 0)lC^r57 f > J ^;i'^«fi#^IBtSlHlK (LA 
40 T) iCtBte^nTV^WW^lC. S2©*J»fi# (SS 

2) $A*L. §ffi#«S^llIKl 0d«lG00 1, 
GO 0 2. -. G6 3 9, G 6 4 0| ©[f^^S-ttl-? 

[0 0 8 3] &mz, ^3#B© "B" OV7>f)V-Zf 
T»-5ffl#iSlB0 0 1, B0 0 2, -. B6 3 9, B 
6 4 0jlC^-r-5T^^;Hfe««^* < IB1Sls]gS (LA 
T) lCl2tg$nTV^«Hrt{C IB3©ffi«ffll« (SS 

3) £A2lL. #<I^«I1*?IeI?S 1 OdlilBOO 1. 
BO 0 2. B6 3 9. B 6 4 Ol ©ff^H«:-5-n-6 

50 ns*?r5. 
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[0 0 8.4] Z.<DJz5K.LT< l*¥*«WKtCRGB 
IE*** tT 3 IB. «#^a^0K 1 0 d fcMWflWW 
X £ AftT 3 £ <h IC £ 0 jg«fcffi#&lC D/ A£&IeJI& 

[0 0 8 5] fcfc. IBtetUSa (LAT) Offi^«hD/A 
^JftllK©P^lC. A*-y7r08S> K;^7h@B. tB 

x^*)Mfeffe«^©A;*J&tfJHtt, ±E©M 
OTSfcfc*. ±BC*t»T«#«KRISI* 1 0 d 

©seioMiPflMt (ssi) f%3vuwm^ (ss 

3) ©AHa***"*"*^ 5>y£A*l#A&#&. 

xv^^fistfi^A^M^jefe. sgi#@© "r" © 

•tJ-^^-yt^SSB® "B" ®-9-^^;i/-y*Atl 
«ULfcfc©£fc5. 
[0 0 8 6] £U:©J;3fc:, 

9 ©{@&«*t A -5 ©© 1 e % fc t> ft*© 3 #© 1 ©HI 
KR)i^^->7H/^i', ft*© 6 #©1 ©IB®® 
Kg, ft*© 3 #© 1 ©D/A£&lElS&Tii&«^gfi£ 

h l^X^KATrf £©•?. fv'^iKilitffi 

[00 8 7] 4 ) ^ffi^J 1 ~* 

SS^y 3 STi'T-^ 7v I- U ?x£ttA**£ll£aJS t 
fc«£©fefi£#*£0tJ<i:LT. WlStfOX-f y^ff** 

K («*»E1jIeI»» jta«B»B»«) ©TFT £13 

©S**rtB»Tr**CMOSIl*S. iB^SK©H^T 
FTlCten^v^JHiTFTiS:. fe-5«K(C}Bofc»r 

[0 0 8 8] £1\ 012 (A) d^Tcfc^t*. 3— - 
>y*t©# 7 0 5 9^7X4># 1 7 3 7 2f 5Afc£fcft 

jsansA-u^A^yi'Ktf^x. &it\-t7 )is.;* 

ffc-> 'J a >|g. g^-> 'J n >K£ fcte&flsSfl: -> 'J 3 > 
Kfc£0|fcMfc&»&l**T*K4 0 1 Sr^fiST^). 0JA 
tf. ^XVCVDSTSiH, NH,, N.OA^f^ 
&ZtlZffltg.iti'V 3 >K4 01a*10~20 0nm 
($f£L,<te5 0~1 0 Onm) H«fcS i 

h, . n, ofrzftmnzmtmtfcmit's u 3 >ig4 

01b*50~20 0nm «f*L<ttl 0 0~1 5 0 



nm) (omzizmmmtiLT*. ^^mx\tr mm4 o 1 

[0 0 8 9] 0tt*MI#II4 0 2~4 0 6«. #Sft« 

fl:tt*fflV»Tff«lUfcll»«*i»«lT*J«f *. -© 
&«*NJf*:14 0 2~4 0 6©JP$te2 5~8 0 nm 
($f£b< &3 0~6 0 nm) ©JP3T?£(£"f 5. SSII 

10 ^fctt->'J3>y)l/V-^A (S IGe) &&ttZ-CB 

[0090] i/— tf-isiiftttTriSftH^w^Rs^ft 

— tf~S>YAGU— tf-. YVO, U-lf-*ffl^*. 

6 a tit i/— tf-jt l 

^S«£tt/WX5Mgffi«»3 OHziU V— tf-X 
20 ^l^-SS** 1 0 0~4 0 OmJ/cm' (f£*Wlttt2 0 
0~3 0 OmJ/cm'JtfSo YAG1/- tf-*ffl 
v^«^lctt-€-©^ 2 R»«£mvWX8SJ3ifcS 1 
-1 OkHztU U— tf-X*;^-*** 3 0 0 ~ 
6 0 OmJ/cm 1 (f^S6?HC« 3 5 0 ~ 5 0 OmJ/cm' ) t-f^ 
tSVi. -tbTtSl 0 0~1 0 0 0 nm. 0 0 

C©Nf©^«U— tf-Jto«fc^*>«* (*-^ 

-5-;7$) *8 0~9 S^tbTff^. 
[0 0 9 1] S«^*S4 0 2~4 0 6 4S 

30 ^y- h*feg:«[4 0 7 y~ h*6i»)K4 0 7 

0~1 5 0 r\mthX>'Vzi>*^tSlimmrZM&? 
5. **Jfi^JT«> 12 0 nmCiPawKft^kv'Jn 

VCVDSTTEOS (Tetraethyl Orthosi 1 icate) t 
O, ££ig£-U K*ffi^j4 0Pa. SffiM3 0 0~4 
40 0 0"C<tU itS^St (1 3. 5 6MHz)m*^K0. 5 
~0. 8W/cm ! T&«$-&T^-r5dt^'e^-5. C 

0 ~ 5 0 0 < C©^7X-)HC«t 0 y- 
[0 0 9 2] -t-L/T, y-h«fegt|«4 0 7±lcy-h« 

mz&i&Tz>ttit>e>& i ©«HM4 o 8 tm 2 
409 #HJS0ra;t, jb i ©#«K4 o 

8$TaT5 0~ 1 0 0 nm©jf ^(C^fiEb. f&2<Z>m 
SI84 0 9*WT1 0 0~3 0 0 nmOl £tCJgj£f 
50 5. 
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[0 0 9 3] Ta&teX/V^ffiTJ^U Ta0?- 
fv h£A rT^/X^I"*. £©#&. ArlCjIS© 
Xe^KrfcJuAai. T alKWrtSfo&rtfcllfaUTBI 

»tri$« 2 0 ul QcmggTfc 0 httffilcffiffl-f* C 
tUfiTtZW, /3ffi©T ag|©lS*i*te 18 0m Qcmg 

aK^^TSfcftJC, Ta©offilCifiUi^a«ji*fc 
oSflS*>*;H£l 0~5 0 nmgK©JP3TT a©T 
*K»|j6bT*<to«©TaflH6«filC#*!:t38«-C 10 

[0 0 9 4] WBIfcJgfiET-Stl'&fcte, W*^-y»; h 

(WF.) $ffl^5iiCVDStM-r5ut% 

tCfcM£J&ftte£05&£#i&'3, Wf0©ifH2 0 u 

*fi*9 9. 9 9 9 9%©W^-y-> hSrffl^, SfctCfifc 

LTW^^^TS^tttiO, ttta^9~2 0MQc 

[0 0 9 5] fcfc. *HJS0iJ-Cli. * 1 ©$«BI4 0 8 
STa, 82©««l4 0 9*Wtl&* t . IvftlfcT 
a, W. Ti. Mo, Al, C ufrZmtftltT&H* * 

<nmm^mtf>9)V (TaN) -wwtu sf£2©s 

;V (TaN) T»*U Sg2 ©*§«££ A 1 ififfl* 

%iamnm*mzir>9fr (TaN) 

L, » 2 ©**R£Cu 

[0 0 9 6] act. i/i'xhi:J;5vxi'4i0~4i 

7 e»j£U «SRlffia»ft»*1"«fc»OJB 1 ©Xy 
7->tf9SM$:f75. *^i60STtt I C P (Inductively 
Coupled Plasma :Ri^S^7X7) l?f>^ftS 40 
fflH. Xy^>yffl^7.(CCF 4 tC 1,*JB-&U lPa 
©ffiATS-f ^©ttffiK 5 0 0W©R F (13. 56MHz) 
«££&AbT77;Cv££fi£LTfT5. £tt« (K» 
Xf-y) (Cbl0 0W©RF (13.56MHz) tt*;£i8A 
L, H«WlCftOiEAW7X«£ES:^lnTS. CF, 
tC 1 , ft«*Lfc»£fcttW||RtfT alSi:t)[^8S 

[0 0 9 7] IBiyf^^frTtt. Mcfc« 

WtOfaW 7**JE©aj*KJ:0J8 1 ©SMMRlflS 50 
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2 ©$SJI©JS8fo!l<T— /t-»©**a< 1 5~45° © 

fc<xy^>yr*fc»fctt. i o~2 oxaxoti^ 

{tgfc->'j3>m©3ftittt2~4 («^WICtt3) T 

'Jn>&#gtBUfc®«2 0~5 0ni8XXy? 1 >?3 
n-SCttCfe-S). JTSUT. Sl©X-y^>^StC<t 

i ©«mstS2 ow«a^6A«]i i'®»tto» 

114 19-4 2 6 (glOSfl4 19a~42 6a 
tS2(DitI4 19b~4 2 6b) *»J«T*. 4 1 
8«y-h«fegyKT*0, Il©MOifI4 19~ 
4 2 6-em.toftUKtB.mt2 0~5 Onmgax-y^^^ 

[0 0 9 8] -tUT, £l©F-fcf>^a&3I*fTV>, n 
S*tt4r***tt7C***i0T*. (012(B)) 

h - k > y ©*fe«-f * > h - Ttta u < * >&a 

ffiTfT^tf&V*. -f K-yfe©*#« F-X*tt£ 1 
X 1 0"~5X 1 0" atoms/cm' it. iDi§«E*6 0 
~1 0 0 k eVtbTffp. nS£tt-£"r5**fi*&7C* 
tLTl 5KI'JB-r?)7C^. Afi»fcttU> (P) *fc 

aat« (as) *jnr»**». CutB'j> (P) *j§ir> 

5. d©»-&, ^«®4 1 9~4 2 3**nS!*##-r5 

-*®®7tm\zft?*-?7s>7t.i3.Q, ses^mksbi© 

**E$)«#4 2 7~4 3 lA^^^nS. Sl©^^ 
ffi«4 2 7~4 3 1 Ktel X 1 0"~ 1 X 1 0" atomic 
/cm' ©««J6HTnS!*#^-rs^*6®l7C^Sr^llD-r 

[0 0 9 9] #IC, 012 (C) tC^-f<k5fcgS2©x 

X>y^>^XfCCF,tC l,iO,S:jg^LT, 
lPa©E*Tf3'f;ua!©«ffit5 0 0W©RF®;tj(13. 
56MHz) £0M6U T^XT^feSLTfrS. S«« (tt 
iftX-r-v) Ktt5 0W©RF (13.56MHz) ®*S:SA 
U. J8l©Xy^>^«aa»Clfc^ffi^iSAi' TX«BE 

>^L. ^O, •5-tl«t0jlViX-y5 1 >^aTS.l©^ 
miT*-5T a ?>^LTS 2 ©»«©« 

mi43 3~440 (Il(Diil4 3 3 a~44 0 a 
tI2Oifi4 3 3b~4 4 0 b) £Jgfifc-T5. 4 3 
2 «y- hlfegyPTfc 0 . $ 2 ©Jg«©g«H 43 3- 

437 -zmtonu^mmtz e ic 2 0 ~ 5 onmgax^ 
3->if2tiu<t3i-2rzmm<mf8.2ftz. 

[0 10 0] Wl^TalOCF.iC l,©jg^XtZ 

>«i:5f£;^Eg^©^)E*^«S!i-rs ^ t^-et 

WtTaW^^^t^b^O^ESItlSc-rSt, W 
©7y^TS-5WF,^ffi«tCii5<, f©i©WC 
1,, TaF„ TaCl.lil^iSTW. SfoT, C 
F,tC l,©g^XTttWK3it;TaK^ICX^^> 
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5<tCF, .hO.tfSJfcLTCOiFKfcO. 
£fcttF-f*>##»l;:5S£-fS. *Oll*. 7vflS« 

TateF#ig*LTt>ffi#«tCX«;/^>yj£g<Z>ii 
flDtt'>fcK TattWfCtk^bTgf^^n^-r^ 

T a ©${fc#J » 7 v m ^ift t R foV it V> fc ft £ 6 C T 
afl^Xy^>ya*tt«T-r*. ttt>T. WfitTa 

OXy^>^aKftTailJ:0t)*€<-r*ilt*tflItt 

[0 10 1] -€-LT. 01 3 (A) tC 5 Id!! 2 © 
F-K>yffl,8S:fT'5. ®i©F-b:>yffl 
S J: 0 <b F-X«*T*f Tfl^iQaMIEE©** t n 

8tt££7 0~1 2 0 k e Vtb, 1X1 0"/cm'©F 

-xs-cfTV^ 012 (b) T8,vt*m#m\zmi$.i!n 

5. H-tT>^tt. I2®«OfiI4 3 3-4 3 7 
433a~437 aOTfflOfcmzttUyOTcMlfi&iM 

sn-SctsKF-tr^y-r*. c^lt. sgi»&«Jf 

4 3 3 a~4 3 7 a 3 ©**>E«!lfiI«4 4 1~ 

4 4 5 t, SI ©TFHEtim^tm 3 ©^*Etl<S««t©Pa 
©Sg2©*i&Gft^4 4 6-4 5 0££^f&-T-5. nS 
Sft#-r*^FI8»?c*tt. *2©*»M*rfR*T 1 x 1 0 
"~1 X 1 0" atoms/cm* ©i§&£:&-5J: 5 tCU ^3 
0TMf««tl X 1 0"~1 X 1 0 " atoms/cm' ©fi 

[0102] -e-bx. 013 (b) csf«fc5fc. pf- 

•^^STFTS^1--5S«¥^S4 0 3lC-£« 

mt\t&<z>mmmo%4<D^i&yifai$.4 5 4~4 5 6 £ 

JgJ&l-S. ^2 0^ttO««14 3 4 £**6&7C$i::2* 

n^Y^STFT*^-T5S^¥ 
£#14 0 2. 4 0 4, 4 0 5, 4 0 6li^KX 
?4 5 1-4 5 3T£®£&Rb-Cfc<. ^*6#J^*£4 

5 4-4 5 6 »Ctt*tl^tl^*-5ifiSTU >a<gs;&I]£n 
•0>**<. v*7> (B,H.) *fflVifc-1'^->h*-7*fe 

icto. ^©^•rn©ffi«ici5ViTt)^F«ifitij8a*2x 

1 0"~2 x 1 0" atoms/cm 1 3 

[0 10 3] euoxsic^Q. ^n^tiogtt*^ 

m»4 3 3~4 3 67i<TFT©y-hmfii<tUT«8tir 
4 3 9 4 4 0 tt£S8S. 4 3 7 tt 

§ttEi^. 4 3 8tell8f!l@8rt©E*l<tbT&irtS. 

[0104] c-5 bxmnmoMmswitLT^i 3 
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X-;Wfe (RTAS) £jgffl-f£ 
-;HSTtt**«fltt< 1 P P mEKT* »* U < tt 0 . 1 
ppm^T©^H8B^*T4 0 0~7 0 0t:. 
IC«5 0 0~6 0 OICTfT^feCT^O, 
5 0 0"CT4WHBO«Maa*tf5. fc«U 4 3 3-4 
4 0JCfflUfcE«l^*^»C^^J®'&(c:tt, Et^£« 

[0105] 3-1 0 0%O*^Sr-g-tTf?ffl^ 

4<t?. 3 0 0-4 5 0t;Tl~l 2P#P^©^aS:fT 

[0106] &V>T, SB 1 OfflRUUUM 5 7 tegHtg 
flS->U3>tt**6 1 0 0-2 0 0 nm0m2T]&&? 
20 -5, *©±Jc#«tt»«itt»*^*4m2©BMite»R 

[0 10 7] *-LT. ^SilIIS&gBtCfc^T&tt^gttJI 
©V-XtS*i3>*i' hS:^-r*y-XE«S4 5 9 
-4 6 1, FWf >ffi^<b3>*?h$jej£-r*FU-f 
>EH4 6 2-4 6 4£»fi£-f5. ifc, HSSBtCfc^ 
Tit I^tl4 6 6, 4 6 7, &tt«S4 6 5 
f-5 (014) . Z.OfflmM4 6 5Cl<fc?){H§-*l4 3 

9 «. suit f t 5 o 4 tm$mts.mwLtm&-&nz. 

30 jii^m®4 6 6«, H^TFTCDSttl{Cffl^-r^^« 

**#i4 o 5Rtf##£££»firr*&*¥*#! 
*s, h^«S4 6 7R^«Rf§i5 o s\mK>%^mm 

©fc©-C2b-5. 

[0 10 8] EU:©<fc'5fcl/T, n^^^USTFT5 
0 1. pft*il'STFT5 0 2 < nftWSTFT 

5 o 3z&-rzmm®&mt> is^tft5 0 4, vm 
§*5 o 5 t*fl-r4H*a?*^-sfi-t«-^t-*c: 

40 ^^T'-Th'J^XSS.!:^. 

[0 10 9] BKjHBSgBWn^v^HJTFTS 0 1« 

^■v^;ngfi£^4 6 8. y-hmssr^fi2T^^m» 
4 3 3 tmttzm3e>^m®>mm4 4 1 (gold® 
«) . y-h«ffio^ffl«Jc^$n-5m2o^F*iE%^ 

44 6 (LDDIiS) ty-^tW*fcttHl"f >«* 
tLT®m?Z%10*1& < to&®4 2 7SrWUTV»5. 
pft^HTFT 5 0 2lC«^-V^^fiE®«4 6 

9, y-hmffi*j&j&-t*»«!4 3 4ta*^>»4o 
^>84*ifa«4 5 6 . y- F«a©^fflmcje^snsm4 

50 <D*m®mt$.4 5 5. y-X««*fc»*HU-f >®«t 
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LT«ttT«*4©*IMMW*4 5 4£*TUT^£. n 
^•f *->H!TFT5 0 3\Z\t : ?Y*)U&l£fat$.4 7 0. 

y- h«ffi*^^r?>^m» 435 trnftsss 3 ©**e 

^4 4 3 (GOLDffi#) > y-httffi©nffll(C^ 

&2nzm2e>*m®m&4 4 8 (lddi«) tv- 
xm®zit\t k w >®&t uT«irr asg i ©**e& 

m®4 2 9£*rLT^£. 
[0 110] ia^g8©ii^T F T 5 0 4\Z\t^^^-)Vm 

&m$.4 7 1 . y- httffi*^fK-r?>*«»4 3 6 ta 

fc*?f§3©'F*i6^#4 4 4 (GOLDMS) . y- h 
M©*MHC»rtS*l*JB 2 ©7ffi4MM4 4 9 (L D 
D««) ty-XHW*fctiHI<-f>tWtUT«if' 
*SllO^*6«i<S«4 3 0£#LT^-5. 
S 5 0 5©-#©«ffiiUT«8f£-f *¥3l#Ji4 3 1 
tt!6 1 O^FttlMWHtnUWET. ¥«{M4 4 5 Kltt 
^ 3 ©^*fi^««E t CigK-C, **MMM 5 OJCtt* 

2 tHuwre, *n*ttns!*<w* 

^•SSfSWlOSnT^D, £*E8I4 3 7 t^©P^ 
©*6»1 (y-HifelWBti^Cl) 

[0 111] **M0IJ«, ^5yf7hiJ?XSfflW 

B**ffi©«»*ffl#«*jiS«iS&*<fc3£ 
Efi£*lT<^£» 

[0112] sfc. ^«WT*-riSKtE*.tt. 7* 
y^ h u ***«©««fci«fc7* hvx^oa 
*5«c (ft«*i»#«^^->. mimM9-> (it 

£«U ffl*MSL £SE$I) , n^r^MHttOVXirrt 

©tS£, xa&JBIBU §BB3^hOfi«atf*fil*0 
[0 113] (3SJS0J5.) **«HTtt. *OS«4T«s 

Mbfc77y-<7-?Hj?7S«^s. T^f^Th 

■5. ittWtC«01 5£fflV>-5. 
[0 114] £1\ «HM4l:ttV». 01 4©#$g©7 

[0115] . ttlftlStt 5 0 7 *JB«T*. ttfSj* 
«5 0 7l:li*7-7^M-I5 0 8. 5 0 9. 
A-3-HS5 1 0$^fi£-rs. *7-7^l/*-Htt 
TFTO±73-e^fiO*7-7-f;P^-15 0 8<fc»fi 
©*7-7-fM-15 0 9 t%&toXK&LLWt&* 



[0 116] 8iStttffi4 6 5 (C^fc-eT^fc©* 

7-7^^-15 0 8, tfeO*7-7^M-@5 
0 9, <Se©*7-7^;l'^-15 1 1 

•J frtitrnzmftZMG tit <b©T 1 ~ 3 am©J5£TJ& 

o/t^-^ic^-rscii^Tfrs. 7^— ^©jsste 

A'-3- MI 5 1 0 ©#£ 1 ~ 4 £ 
<tf£<k9 2~7 mid. #$.L<\t4-~6 umtTZCttf 
10 Tt. £©S$lC<fc(37£y-f 7vHJ*7S«<fc*r|6] 

sstsftso^-a-fc^o^^^ys'^-rs. *- n 
-n-h»5 1 o \mm<m£it\t%m<tM<DG®mm 

[oii7] 7^— y-©iBe«ffii:»c^-rn«svi 

T F T±IC^©^@*^*3-B-T7^— tr*^|BlS«±tC 

EBUT*><fci^. c©7^— mtmw>wi9&ffi<D£m\zm 

20 otfifLTfea^b. 7-7E8l*5<J:tf Fl"f>E«l 
fcSS «fc 5 K LTES fc&<^. 
[0 118] *-/t-3-MI6 1 0£JgfifcLfc&, ft 
I6JOT5 12$/^-^>»l, EfaBl5 1 3£» 

[0 119] -tbT. ®X88<tl£fi|5]8§gB#^l£3nfc 
7^x-f7vhU^7S«<»:^(6]S«<!:*->-;uaiJ5 1 
4THA9&*rfr5. ^-)VM5 1 4Kte7W , 7-#iIA 
$tlT^T, CC97-f 7-iX^-t)-l:i-3T^-^ 

ra£8oT2#©g«#fl£D£fc>-e-e.*a£„ ^e-©&, ^ 
30 mfo<DmizmMi,$m5 1 sssau ttihaj (0** 

T) fc£?T%£C£fjtr«. HtffiS 1 5ICttiifl] 
©«fl«»*fflVitl«fiV». C©.t^lCUT01 5(C^ 

[0 12 0] ±IB©IiSlCJ:0^Sn^TFT 
tehyyy-h«tiiT;fc-5#, ^hAy-h«ji0TF 



[0 12 1] ^SW0f^t)OlCX^7hn;i.5 
^•yt>7 (EL : Electro Luminescence) lt^<£fflVi 

hO)V5.^yt>7. (Electro Luiinescence : tt^<£Jn 

£®&$;tsm (wt. *«Ht^«iiE-r) <t. mm 

50 [0122] (^iSt?iJ 6 ) ^swmi. SIHS^J 1 ~n 
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JgpJ 3 £ E L Ufc»ftOfP««CO^T 

[0 1 2 3] 01 6 (A) «*^BJSrilfflbft:EL^ 
&B©±B0T?&D. 016 (B) te016 (A) tC^ 
LfcA-A 'T^LfcEL*^gg©»r@0Ti&£. 
016 (A) IC*5V>T. 4 0 10 40 11ttl 

4 0 12 ttft^UffiiftlHlK. 4 0 13 te^gHIK 
Wl®&T$> K) . -5-n^n©KiilH]8&ttE«l 4 O l 4 ~ 4 
0 1 6SITFPC40 1 fl-B8$i§^.fcl&$ 

sns. 10 

[0 12 4] IOi#. '>fe<tfeli^g|5. jf?tL<tt 
K»llHlKR^lffi^g8^HtJ<t^»CbT*A-tJ4 6 0 
0, ->-U>^tt (AC/y>^»t"b^5) 4100, 

(i2®->-'j>^) 4 i o ltftgwe-nx^ 

*. 

[0 12 5] 016 (B) \ZmT£?\Z. S«4 

0 10. T«6K4 0 2 KZLkldffilSlHlgSfflTFT «& 
U ddTttn? J r*;H?TFTtp5 i -V^;i'MTFT 
Sa*^t»tfcCMOS0KSH*l/T^5. ) 40 2 
2S.tfil5StgBfflTFT4 0 2 3 (&U iuTIJELf 20 

^o«aj*«iffl-r ; 5TFT)is:(t0^uTv^. ) t>m 

[0 12 6] ftttOfP»!rflc*fflV>TB»ia»fflTFT 
4 0 2 2, H5S§8BfflTFT4 0 2 3 J&*5£jSLfc&, MW 
*m?&««mK*K WHflflt) 4 0 2 6 ©±£08 
»fflTFT4 0 2 3OHK > t ftftttCttfltt" £89! 
3l«filTfc.5Bi!i«ffi4 0 2 7 j§SH$€ffll 
tUTtt, SflS-f >5?9 AtKflSXTTtWfcS* (IT 

£tt*flllr»*i:4:**'C**. -5-bT. H^«ffi4 0 2 7 

zBrfivitz, nMt4 0 2 8e*j£u wmmm4o 

[0 12 7] EL14 0 2 9 Z&&tZ>. EL® 

40 2 9liftAe>ELtm (IE7L&AII. ETUfflMK 

[0 12 8] *$lfttt-?ti. >"V F-VX^MWTl 
3»ttKJ:0ELJift»rirt-4. '/tH-VX^tiW 

7-&7F.imm.t.tiZ>. •eoflsicfc, fi^tes (cc 
m) fc*5-7^*-*ia*atoi*fc*a. e'fiffx 
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ftO*tt*ffl^T*)AV». 1911. ELg**g 

[0 12 9] EL14 02 9 £jgJ5£l/fcS. *.©±fcft 
ffi4 0 3 0£J&J&T-5. I%S4 0 3 0<tELl4 0 2 9 

B*U». ftoT. »^<pt?EL«4 0 2 9t|»S40 
3 0 e2t&$Kr&*. EH402 9 Sr^FffittSffl^ 
T»J*U *«Mfcl/fcV»Tli*4 0 3 O&i&lSLTZt 

[0130] fcfc, *^JS^J-etti!ffi 4 0 3 0 t LT, 

1 i f c^wtu^yA) at a i (7j^-fA) m 

©Wi*»fcJBV»*. JW*WtCttELJl4 0 2 9±IC& 
5»&TlnmJP©L i F (7yftU?9A) 
U ^<D±IC3 0 0 nmm<07)l> 5. -V 
*. *g|fc. a»OHHitt»Tr**MgAg*ai*fflV»T 
fcA»r>. -£-LT&ffi4 0 3 0 «4 0 3 1 twSn«I« 
l:t>^TEl4 0 1 6\zmmt!tlZ>. E«4 0 1 6\m 
S4030 lCBfjeo«£Eft#A**:»0«««l6«T* 
0. ittt^-X h^4 0 3 2 &^l/TF P C 4 0 1 
7 CttRSttS. 

[0 13 1] 4 0 3 lfc*3nfc«*fcfcV»T|*«4 0 

3 o&s«4 o 1 6 tz%%mzmfctzitnb\z, mm 
tjMtt-s&Ktffcs. cmsttgiHiftBiM o 2 6© 

^•*68UB4 0 2 8OX?;^>^ (ELJUBj«ffi©l§P 

2 8 *xy^>{^r*KK:. nmfeJUM 026 £t- 
jg-cx^5 i >yuTt)^vn £©»£, m^nmm4 0 

2 6 <!:*6&fll 4 0 2 8 #H UStlittttT&ntf . 3 

[0 13 2] Z.O&SK.LTMtfit'tlli.ELlltf-Olffl 
£«oT. /\7i"«->g>R4 6 0 3. M»4 6 0 
4. */t-»4 6 0 0 3J«»J«aft*. 

[0 13 3] EL3R7S«HtrJ:9lclxT, * 

A , -«46 0 0tS«40 1 0©rtfflllC->-'J>^#4 
lOOATO^n. $6lC->-U>y**4 1 0 OO^ffi 
Htt«»« (I2 0->-U>^) 4 10 1A<MSn 

4. 

[0 13 4] COtt, dCO^««4 6 0 4tt, *A*- 

#4 6 o o z&mTzittbvmmtLTbmmrz. 

3fe««4 6 0 4tLTtt. PVC (#'Jtfx;U;j7D7'f 
F) . X7j?+->«Jlig. ^Ua>ili. PVB (#'JHz 

*7*?9JM StttEVA (x5 1 U'>lfx;i/7-lr'r- 
H) rO^E««4 6 0 40rtBS 

[0 13 5] jfe««4 6 0 4©flCX^— 1>— * 
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30 



[0 13 6] X^— /^rM">3 
>I4 6 0 3«X^— 1>— ff£HfOT S^-t^T^S. 

[0 13 7] ^-tt4 600tbt(l 

|R, 7^5-^A«, Xf>l/Xfi, FRP (F i b e 
rglass-Re inforced Plastic 

s) «, pvf (#u'lfryp7**^-f H) 7^;pa. 

^^UAfcffl^-SwttfT^S. fcfc. 3fe*#4 6 0 
4tlTPVB«EVA4fflW«§, St+A£m<DT;i' 
5 X7 A*^ P V F 7 W Jl'A^V-f 7-7 W )V AT 

[0 13 8] fib, EL**a»6©»3to5rfli Ofc©i$:St 

(CJ:oTtt, *A*-«4 6 0 0 TWSTtftfcWf 3 

[0 1 3 93 EH4 0 1 6«->-U>^«4 1 0 

0*5j:tf?B*t#4 1 0 liS«4 0 1 OtVVm&M-o 

tfpc4o 1 7 \zm%mz&m2tLZ>. cct 

«BB«I4 0 1 6\ZZ>^xmmLfzi)^ f&©Ei&4 0 1 
4, 4 0 1 5 fc|5H$tCLT->- , J>^#4 1 0 0:fc<fctf 
£lt#4 10 1CDH1oTFPC4 0 1 7 

[0 14 0] £****0!Ttt. ft*#4 6 0 4 Sr^tt 
Tj8ftS*/t-tt4 6 0 0£&*fb. *«tt4 6 0 4O«l 
® (SMffi) ^«5<t^{Cv— 'J>^«4 1 0 0£ft0 
#A*-#4 6 0 0Rtf->-U >^**4 1 
0 0£KDtfttT^£. #»|*4 6 0 4 £&ttT*>& 
t/>. £©»&. Sffi 4 0 1 0. #A-#4 6 0 0Ktf-> 

-u>^i*4 1 o oT^stiT^-s^fstcai;*^ 

■'TorrOT) tCb. £#tf©AoTV><5*«t::&A 
P£gbT*>6, SBS©**©^*^©*©^^ 

[0 14 1] (HiS^7) ^HJSfclTli. 

lcm>T. 017 (A) .017 (B) Zm^TWLW? 
■5. 01 6 (A) .016 (B) tHUOTOfe.OttlS 

[0 14 2] 017 (A) «**ifi0iJOELS^BO 
±®0T*O, 017 (A) £A-A'T<39»rbfc»T®0 
$01 7 (B) IC^T. 

[0 14 3] $H&m6\Z'&r>T> EL^O*ffl*8lo 
T/tyi"^— >3 >M4 6 0 3 £T£J£J5fc-f 

[0 14 4] EL**ft«3*3fcl/T**ttt 
4 6 0 4 £&tt*>. wfflS««4 6 04H #A-#4 
6 0 0$«»TSfc*©ffi«^tbTfc»l|-r%. 



#4 6 0 4tVXit, PVC (tfUt'X^n^f 
K) . x#*S4»B, ->'J3>*B. PVB WUfr 

h) *fflU-5wt^T€-5. CO*M4 6 0 4©rti 
Ctt««d*«JtT*<t, 9&fi2!l&£«&T#£©T# 
£b<^. 

[0 14 5] ft*#4 6 0 4©<HCX^— tJ— £ 

•£*r£-trr i b«kv>. £©<»:€?, ^-D-SBaoaif 

io -tt-rfcii^. 

[0146] z^— y— «tatffc*£. A7->^->3 

>M4 6 0 3teX^-1r-JE£igfnT5;:<!:#T£-5. 

[0 14 7] #A*-#4 6 0 0tbT«. 

«, 7^5-7A«. Xf->PXS, FRP (Fibe 
rglass-Reinforced Plastic 
s) «, PVF (jtf'J \d—)l7)l#y'( H) 7^PA. 

20 ;U7^;PA*ffiV^Jlt^Tt5. ^*5. ^E*«4 6 0 
4tLTPVB4'EVA§fflH5S^ Sc+ um©7 )V 

^fc^jgov- h z. tftftS. bvn 

[0 14 8] fib, ELUH^Safg^ffiJ 0£©4fc» 

^inj) tcioxe, *a--«4 6 o o dtj§7ttt£*rr*> 

[0 14 9] 3S*tf4 6 0 4^TA;\--S4 

6 0 0 £&#bfc&, £*l*4 6O4 0«@ (SMffi) 
£S5<fc'5{C7U~A*r4 6 0 l£J&9tftt£. 71/- 

30 a» 4 6 o i u y vvi mmn t Lxmmrz) 

46 0 2lC«fc^Tfc»£tl*. ZOtZ. ->-V>>ftt 
4 6 0 2 tbTtt. *«flSttiW*JlV>«0*W*bV» 

l>. ftfe. v—'J >^4 6 0 2ttT^S/fW*» J ?»K 

jil^Sjib^^WTa&SJii^aSb^. 

[0 15 0] ^fc, E^4 0 1 6tt->-U>y»4 6 0 
2t«fi4 0 1 0t©^S:aoTFPC4 0 1 7\ZM 
40 §[M»CftttStlS. eiCT-«IB«4 0 1 61C^H> 

TiKWbfc*i, ffi©IB^4 0 1 4. 4 0 1 5 fe[B|filtCb 
T->-'J>^«4 6 0 2OHI^TFPC4 0 1 7 K 

[0151] fc:fc#JI«0iJTte, **«4 6 04 ftRW 
T*^AA-#4 6 0 0$«fU M«4 6 0 4©1 
H (SMS) S:S5J:5(C7U-A«4 6 0 1 SrSl0# 
WT^**», #A-*t4 6 0 0Rt;7U-A*t4 6 0 1 
£E9tfttT*>e. 3&K&46 04$a:WTfcav^ Z\ 
©«•&, SS4 0 10. *A*-W4 6 0 0 2&tf7U-A 

50 «4 6 0 1 T-mtftztiT^z&mzmKzft&tto&x 
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a*Ktt«. *LT(WB«li*Ka!*«l (lO-'Tor FT 4 5 0 3©y- h«S3 7 fc*fr*«ffi*#8T* 

r£AT) Kb. *««©AoT^-6*fflKttAO*Sb fc©©«8g*£bT«trf 5. &#3ft4 5 0 4tt, 

T*^. £&©fl-©«K£2IS©*©aE<k9t>i«< b «iE#«S«l4 5 0 6 4 5 

[0 15 2] ($ttfll8) C^TEL*^e»C*lt5 S83 6t©TO^n4 ( E&3 6. SglJI 

iS^©$ e>CfMfflfcBrB*tii£B 1 8 ±®«ii€: raifettllliE-©! (0S-8-T) Rtfmii&&&4 5 0 

019 (A) fc, 0&02019 (B) tC^-T. 01 6T^£n*g»t>#8®S£bT^3££a<^ffi 
8. 019 (A) Rtf01 9 (B) Tte£«©flF*t£ffi tt«t*«fflT F TO H V-i >te®iB&& 

t»*o-csv>fc#wrntf « «■») 4506 K««3n. «jc-^o«be^dd 

[0 1 5 3] 01 8l^*ViT. S«4 5 0 l±£$:tt£ 10 fiZtlT^Z. 
nfc^7f >^TFT4 5 0 2tt»ao*fttM [0 15 8] X-f y^>yj8T F T 4 5 0 2 RtftiflltiW 

$ftfcn^Y*.)H!TFT£ffi^3. *HiS0!IT«yy F T 4 5 0 3 ©±Cttl 1 ->^->3 >M4 

)W - ymmt bTV>3#, *HBRiwe«:7n-fc*fc* 1 jWtttt&n. *©±t£#l!gte8tBlT-fcS¥fi{ti8l4 2 

*ftav»tttt^OTK9!ttlM»1-«. fib. tr?)W- *»**«n*. TO0B4 2£ffl^TTFTK:«fc*ag 

h^jfifrs^tTiiiiwic-^oTFT^aL^J^nfe &¥fifct-*;i£te##K:mgT&s. 

ft:*. sMBIHTtt^JPy-hlWiL ft^T, EL!£T£* 

mja-cbHtottv*. 4Moo*ftr*j«snfcp 20 [0 1 5 9] 4 3»Kittt©*fr>*WKT&«H 

^V^STFT*fflV^T^l«bTfc«lt>ft:^. M^W. (EL$ffflHI) Tfcg. 1IHMTFT4 

[0 15 4] iifc. m85$iJ«fflTFT4 5 0 3tt^»© 5 0 3 © H W >K®SU$lC&ia£ns. iS^m@4 3 

*STM^nfcnftWSTFTSffll>5. X-fy tbTttTJ^r^A^I, «£&«£fcttffi££ffll 

f>^fflTFT4 5O207-7SS «3 4 ft:f<£^[ft:«mil*fe«^-n€»©aHKSrffl^^ £ <t 

T'*5. -tbT, M7f>^fflTFT4 5 0 2<DVV #JH, te©g@BI.!:©SUIfiti§<t bTfcS 

-f >E«ST&-5 3 5MS83 6CJ:oTWHWJITF V». 

T©y-ni3 7 \zm%mmmntiT^z>. sfc. (oi6oi m^<\mm) -t^i&s 

3 8T^^n-5E^«. X-f yf>^fflTFT4 5 0 2 tlfcA , >i'4 4a, 4 4blC«fc 9»j££ttfc» (ItfilCffl 
©y-httffi3 9a. 3 9bS«ftW«C«Eitr*y-hE ©*lC83t»4 5«t**Sn«. 9 

*g 30 <A) Ttt. «WP*4 5 0 4 ©ffi«S:W«6(C-r?>fei* 

[0 15 5] «MHWSTFT4 5 0 3ttEL***« K-«/t>****bT*0. A>?4 4a. 4 4bb*> 

n4****«irr*«^T**fcJ6. HSLT^fclr***. «fi{KI6*l4 5 0 6i7-XE« 
n, *fcJ:**fc**y h**U7fcJ:*»l:©ttltt <«*•> 3 4tHM5«Ctt«Ml45 06t 

tfS^Si^Tfefc*. MMIMTFT4 5 7-XEH (ffi*tt) 3 4 OIBK««t 6*lTV>«. * 

03OHK r-htmmifrisTf-vmm ft. z.c-n\t-mmL^m^r^n^. r (#) . 

fc«fc*J:SKLDD»*SK»*«*att«»T#»T G (») . B (W) ©#fitC»^bfe«JtS*^0»W 

[0 15 6] *fc, **l«TBt»MHTFT4 5 •jT-fcttttfcJH'**. ^Mft*UV-*«fiiLT 

o3£^>y^y-h«jrc0^bT^**<, jg&©T a. *U7^7icu>eri/> (ppv) 
FT£»^jicofctffcT;i^y-h$ig<kbTfcj§u>. 40 =jwuu/t»/-* (pvk) #y7;wu>*&£ 

SSIC. «Sc©TFT*M?>J{CC»ft:tfTllMM»C^-v^ #*ltf€>n-5. 

*»riE*«*««CC»llU. »©tt»*»V»SMnrfr*. [0 16 1] ft*. PPVfcWffiELtmtbTtefli* 

£<k3iCbfc#tit<!:bT&&^. C©i^7Smjfi«i»C ft^©t>©^&4*<. 0J*.« fH. Shenk.H. Becker, O.Ge 

iS^MIi: bTW3!lT&-5. lsen.E.Kluge.W.Kreuder.and H.Spreitzer, "Polymers 

[0 15 7] 019 (A) tC^-r«k^lC. ®«t$J forLight Emitting Diodes" .Euro Display. Proceeding 

«fflTFT4503 ©y- bWm 3 7 <kfc-5E8! 3 6 s. 1999. p. 33-37J ^#H¥ 1 0-9 2 5 7 6 ^SICE 

TFT4 5 0 3©HU-f>E«4 0i«jW9fc»«Stl [0 16 2] *#Mft^3tlt bTtt. #felC58Jfr-5 

fc«JK«^4 5 0 6<!:«ft-5. C ©«*:$. 4 5 047? ^«»C«->7/^'J 7x-l^>binU>. ^filcaft 
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•SSiM (ctttf ij 7 U > t*n v >m b < 'J 7 ;p 
*^7x^U>«JBV>ftttJiV». MS«3 0~1 5 On 
m («F£b<tt4 0~1 0 Onm) t?tUi&l<\ 

[0 16 3] fib. ^±©09«^3tSibTffl^Sit 
©T£S*Tt8EL*m©-0lJT&^T. CtlKflSTS 

Aifcifcicma-^fc-rtELii (??#&#*■©*:©© 
**U7©#»£fTfc-8-sfca©]i) *^-rn«s 

[oi6 4] *£*«mM*y v-**m*B 

ftBibTffitA-S0iJ£*b;fctf. «S»^**r«ELttff 

*fflV»T*>ftv>. £&. ttffil62l)i*tt«fixA»ibT 

6 ©W&E L *m**Mltm»2£*I<!>*m* Ji V^ut 

[0 16 5] #*J60JTtef6ft«4 5©±£PEDOT 
(#Uf*7i» S&aPAn i (#»J7-'J» T 
fe*IEftaAJ14 6£Rttfc«Sfc£©ELSibT^ 
5. *bT. ]E?Li£AJi4 6©±lCW»«*«ilTrfc* 
»«4 7a<Rtt&*l*. *XJIfl<!>1l'fr, 5!^«4 5T 
£j*Sttfc3fctt±ffiffl«;:iflW>oT (TFT©±#fc6J*> 

or) tt»sn*fc». Mttajttt-cttwnttftsft: 
ft-Mfc^Kfls-f >>"5AiStffcM«&i©fl;£$>£#^S 
J«l/fc*T*«T*fc». nJf£felS9<6i&-ej5EI8|-e£5 

[0 16 6] Bg4 7ttM3n^TELff4 
5 0 5*<£EJ£T fete. c:W5ELff4 50 5 
tt. HttMl (HA) 4 3, IE?LffiA»4 
6Rtffi&g4 7T^fi£Snfc3>x>t)"*JiT. 019 

(A) fc*TJ:5fcHJra«4 3ttB*0B«fctt«-' 

tEife*. 

[0 16 7] tzzr. R&S4 7©±ic 

£ 6 tcm 2 /t y -> 3 >& 4 8 *R»tTV» 5. IS 2 
/1» v^-->a >H4 8 i l/T»4Sfl:a*R*fc»4aEfl: 
KftaXH^fftUr*. C©SWtt, fl-gSiEL^i 
ciTfcD. t«ELWOSfcl:i5M 

*»<is*t. #«EL«»a»s©iwfxs#M.*aft 

[0 16 8] eUOi-SK+aWOELJlSftWiHl 

MW+ftlCte^/Wy^^fflTFTi. #yh**U 
7ffiAfca^««MWBTFTfc&#T*. ftoT. A 
HMItt**l/. S.O. a»feH««^ Bjffife E L « 
5*811*1* 6*1*. 
[0169] (SJgflJ 9 ) **««Ttt, MM 8 C* 
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bfcHSfiBfcte^T. EL5ii^4 5 0 5©«ti§££$££ 

fete. HI 8©«i6tJlfe*J«ttELJlHr©aS»t«« 
«PflTFTj!lrt»*OT. ^-©ffi©IK^tt : &lil&-r-5 

jiit-r*. 

[0 17 0] 02 OtCtel^T. ®«Effl*MTFT4 5 0 
[0 17 1] *#0M!Ttt. iSlg«ffi (MS) 5 0 it, 

>5>£AiKfcXXi©<t£«lTfe**«fflt*fflV>T<b 
[0 17 2] -5-bT. «UWRTfe*A>^ 5 la. 5 lb 

*t»«snfca. w*ifc*fcj:o#u 

^Ttt**3fcl5 2*«»J**n*. *0±l:tt*U!>A 
7-t^7"th*— h (ac acKiSJBStl*) Tfe 
-5«^&AJI5 3. 7;US-7iv&&Tfe3&S5 4# 
^f£$tl5. £©*§£. HSS5 4*Wy5"S— ^3>K 
20 tVThmm?5o r^tTELgf4 7 0 1)J«$ 

n-s. 

[0 17 3] *JIIIfl©*ft. 9&taS 2T5B£bfcft 
tt, £Q7^£nSJ:3£TFT*'J*&3nfc£4E©£' 

[0 17 4] (*1BM 1 0) *^J60tJTte, 0 1 9 
(B) K5UfcHttH&tiJ!&«tt&®H*&lsfc4ld 
©W;iOV>T02 1 (A) ~ (C) fete. *H 

JSWCteUT, 48 0 1ttM7f>yfflTFT4 8 0 

2 ©v-xe* .48 0 3 «x-r vi-yvm 

30 TFT4 8 0 20f-YW& . 4 8 0 4\tW. 

SitSlffllfflTFT. 48 0 5ttfl»$I. 4 8 0 6. 4 8 

o 8 \tmmmi&m* 4 8 0 7 BEL*ftt«. 

[0 17 5] 02 1 (A) tt, r-3©H*IBT«i«ie 
«|4 8 0 6*#aibfc»£©0!IT<&5. W% -^>© 
■**f*ll4Uft*4 8 0 6£*&C**Hk£ft:«J:3C 

[0176] 02 1 (b) », «as«j&«a4 8 0 

40 8 hE«S (£36*0 4 8 0 3 tWCRttfci^ 

©0>JT<&3. fete. 02 1 (B) •Z\mW.<tM&m 8 0 
8 iV- KE^ (£SEli) 4 8 0 3 i^«fe6fe^«t5 

n-5E«T*n«. «6&K*^bTMfe*«fc^lrRlt-5 
ttt>T**. Cl©«^, «iS^«4 8 0 8ty-h 
E« (j£iE«) 4803iTI?#B«*#*r3l£S;ii 

5. 

[0 17 7] 02 1 (C) «. 02 1 (B) (Dm 

50 &tmmzmm&t6®4 8 0 8 *y- kesi (£««) 



( 19 

35 

4803 hw-mzmn. £ -^omM^nm^ 

a***. *fc. mig««&iS4 8 0 8^y-hEiS (sta 
m) 4 8 o 3o^-rn^-*ta&-5*^{c^t5^i 

[0 17 8] 1) mmM8\Z7fiL1t®l 9 

(A) , 019 (B) Ttt««t»J«9fflTFT4 5 0 3© 
y- hlC*^S«E*ffiifrSfeJ&JC«Jt$»4 5 0 4 10 

zwtttzmmtvx^ztf. ##«*4 5 o 4%g®t 

Z>Z.t*>Blffi-T!&Z>. 5U£«a|8©i§£. mSitS'lffllfflTF 
T4 5 0 3©h*l/-r>ffi!llC, f-VWm*ft\sT?- 

£«££f*£S4 5 0 4 ©ftfc 0 t LTfg&WKffl^S 

[0179] :©s*§i<o+t/v>^>^it ±tey 

-httffi<iLDD®«<h#»fcD£o/tBfcl::J:oTg 20 

«tr>Tfct: -5. 
[0 18 0] lU&flll 0l:SUfcH2 1 (A), 

(B) , (C) ©«iitCi5ViTfcl^#lC, &it&»4 8 

[0181] mmm 1 2 ) ^^m*. 
m&m&mzi&?>-&/vtzw.?mmz-3\,*Tisiw-rz. z 
nzom^mfflzte, m®®m%fc m^m. 'tw 

/^-v^n^ifjL-^. ^nfwattf&n 30 

•5. -eftS©— 0HS02 2~0 2 4(C^T. £;£U B 

fc^UTtt, 02 2, 0 2 3, 02 4^jgffl$tl, EL 
^SSBK^Tte. 02 2, 02 3#jI/8$tX3. 
[0 18 2] 02 2 (A) tt$#®IgT&0, **9 0 
0 1. ^W^gg9 0 0 2, ffJftA#89 0 0 3, 8w 
8&9 0 0 4. ftffX'fyf9005, 7>ft9 006 
*>&*J*S*lTV»a. *^Wtt*^fiB9 0 0 4£®fflT 

[0 1 8 3] 02 2 (B) BHf**^7^0, 40 
9 10 1. **SK9 1 0 2, SJSA2JSB9 1 0 3, Witt 
7.4 7^9 1 0 4, /t7f'J-9 1 0 5. £Bgf9 1 0 
6i^^T^4. #fgiKttS^8&9 1 0 2lCjifflT* 

[0 18 4] 02 2 (C) Vl-)\>iy\Z a.—*® 

T&D. *<t9 2 0 1, #*7gB9 2 0 2, §»S592 
0 3. *^9f9 2 0 4, ^859 2 0 5T8§J&S 
nx^£. *5SWtt**gB9 2 0 5lZ®fflTSCl<h^T 

50 



#M 2001-312243 
36 

[0 18 5] 02 2 (D) ttA-vKV»hf-fX^l/ 
-f CJ-i^Ufxi-XTV-f) **9 3 0 1, 

S^gB9 3 0 2, 7-A8B9 3 0 3T«SnS. 
9jte*7KgB9 3 0 2 tdjgffl-rsCt^T'frS. 

[0 18 6] 02 2 (E) ttxl/tfT&O. *#9 4 0 
1, Xfcf-#9 4 0 2. «^SB9 4 0 3. §<§gB9 4 
0 4, «ISgB9 4 0 5*T«M5S*l*. 

SB9 4 o 2\zmmtz>z.t&-zgZo 
[0 18 7] 022 (f> \mftmm-?$>Q. ##95 

0 1. **g&9 5 0 2. BBJK&9 5 04, WlttZI y' 
f9 5 0 5, 7>ft9 5 0 6*^Snt*D, 3 
n-x-fX:? (MD) tDVD (D i g t i a 1 Ve r 
s a t i 1 e Disc) tCf2tg^nfc5 ; -^-t'. 7> 

g^9 5 0 2\zm%-?2>Z\ttf-e2Z>. 
[0 18 8] 02 3 (A) tt/X-V^-;Pa>kf3.-^T 
##9 6 0 1. H&A£g&9 6 0 2. «*g&9 6 

03. #-H9 6 o 
9 6 o 3 £>&rrs 

[0 18 9] 02 3 (B) te^aify&Ztl&mLtZiim 

0, ##9 7 0 1, *5r;g&9 7 0 2. Xtf-*ffl9 7 0 
3, i2&8M*:9 7 0 4. Wltt^vT-Q 7 0 5T#tfi££ 
tt3. fti5. d©gl!«IB®i«*tbTDVD. CD§ 

Zftv dfcWT**. 9 7 0 2 Jcaffl-T 

[0 19 0] 02 3 (C) ttryiS'M/^T^D, * 
#9 8 0 1, S*SB9 8 0 2. 8BS8&9 8 0 3, &f£X 
^7^9 8 0 4. SBSB (0*bftt^) T#§l6££n*. 
*5S^«**S59 8 0 2 fCjgfflTS;! 5. 

[0 19 1] 02 3 (D) «M-Bg0A7FvC7>h5 ; i' 
7.:/L"f-C&0. «j*g&9 9 0 1. AyFv£>bS&9 

9 o 2T#tfi£sn3. *^wtt^S69 9 o i \zmm? 

[0 19 2] 02 4 (A) tt7D>HyPyii'3'- 
S»^fi3 6 0 1. 7,i7'J->3 6 0 2-e#tf£ 

[0 19 3] 02 4 (B) tt'J7S!7civ ? x 
0. *#3 7 0 1. iS3tgg3 7 0 2. 57-3 7 0 
3. X?'J->3 7 0 4T«)5£$n5. 

[0 19 4] ft*. 02 4 (C) tt. 02 4 (A) Rtf 
02 4 (B) *{C*5^SSI*^B3 6 0 1. 3 7 0 2© 
«i£©-0iJ£*bfc:0T(&3. SSt^ff 3 6 0 1, 3 7 
0 2 «, 3tiE^#» 3801, 57-380 2. 380 
4~3 8 0 6. ^?D^7^57-3 8 0 3, :/'JX 
A3 8 0 7, ?«a«^S53 8 0 8. ttffiM«3 8 0 9. 
fiSt^*3 8 1 OTfiffSSft-S. Slt?t^3 8 10 
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5£Ti&oT&J:lA. 02 4 (C) + Kli3H'TfcBl 

[0 19 5] 02 4 (D) tt. 02 4 (C) 

fcttSftMft^S 8 0 1 ©#fjt©-0iJ£^L;fc0T;fe 

-3 8 11. ftiE3 8 12, 1/>X7H 3 8 13, 3 
8 1 4, 3 8 15, mytU>X3 816T 10 

AlsJcSnS. ftfc. 02 4 (D) K*l/fc3tWt**tt 

[0 19 6] «±©«IC. *»«(OjgffleH«*t>6T 
[0 19 7] 

[f£E©#lJft] *^(C«t5®»«^B©K»0K 20 
«. ffi#&K»0gS©®«£*tII::*&*T£. B&S* 
&B©'h5Mfci::Was!lT&D. fy^;H*»«^ffl 

[HBaffiW&RH] 

[0 1 ] ***#«0ffl#«B»B*©*i*«Swf 
0T&*. 

[02] 01©ffi^K«)@KOli)f^^'f 3>:?£* 
WC**. 30 
[0 3 ] £]Kfl 1 ®m#i»IB«llHlK©«^S:*-r0T 

[04] H3«D«#W»HttO»^-fS>y*« 
•T0T*5. 
[05] 7 7^08S©«aj*ST0T»S. 
[06] £»W2©«^»B»0B©*fiK£*-r0T 

[0 7] 0 6 ©K«I@8SOll)^3"f 5>yS^f0T 

[08] tfy htttlWLaflXilkBtt (BPC) (Dm 40 
j5££*T0T&£o 
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[0 9] y >y*aD/A««B»Olliff SKWT* 
[010] *2&#J 3 om4IMBIbElK^4fia«^TH 

[011] 010 <Dmm®&<DW)fti?'i s >^£*r 

[012] T F T0ft«X8£*Ttf BBT**. 

[013] TFT<&f£«Ifi£St1KffiBT*3. 

[01 4] 7^?-f ^hU^xaMRKBHT**. 

[015] 7^x-f ^hU^Xffl*ft**»«OK 
ffi«ti&0*^-f0T»£o 

[016] EL^Sfi^KW**T0T*§. 

[017] EL**»«©f|s»«**TBT»*. • 

[018] E LSS£«©fls»«£«TBT»*. 

[019] EL*«««<OfPH«*^THT»^. 

[0 2 0] EL*5M£«0flMH0J**t"BT&*. 

[02 1] EL«3SS«©tP««lft«-rH'C**. 

[02 2] **W*HV*fc*TM©— 

[0 2 3] *»W*fflV»fc«^WBO-«i**1"HT 

[024] SJgSJKS^^SBoSI^Sr^-r 0*C* 

[025] 7^xw^vh«j^^aa»«^««o* 

[02 6] ^0x5>*;iO&a©«#«B»0l&©* 
[02 7] a6*05*S?^^3!Fa©fll*«B»ia»0^ 

•f 5>^-v-h**-r0T»*. 

[8^©att«] 

10 (a~d) <i#8liIftlHl8& 
2 0 7i-a{f^y9- 

30 -t-y h'J-fey h7'J 7 Zfyny-? (RS-FF) 
1 0 1 fi#«Ei)0e 
1 0 2 ££«UBA0tt 
1 0 3 l$7K3 
1 0 4 

i o 5 

106 HtTFT 
10 7 
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